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mmmcrMM] 

[000 1 ] 

x {tfximmm) zn&tzmK* hfw&mmi 

[0002] 

W) . (W«#X) atsox, NO 

HFcDid^rlttt^-X, NH 3 CO J; d&T/t^'Jtt 

i^i. mz, 'mn^. sis^^x, ^at: lx 

{ H . c ) ^t'co^'x«ftfi* s Mfit LTPolM^^ 

st. h. ci,z#xwmmmtLxmm<7)£.m 

[0003] V—»l—&er>ffii&Mcr> 

^tw. •r^'fe. h. cmmmktxm^^v 

-»U-J>.X'iZ. 9[&frt>mXZtUZH. C 
tV—J^X'CD? J >V7X'\±. H. CliBiii-CS^V^-C, 

>7i^-Ai*ref&£L£H. c^'»s<7)T'\ ^ictfc^ 
•c ? u ->-/i~ a 4>oh. cy^mst&o. ^x^a 

h. c(i. ^'J— AttiW- 
h iimx-tk t&&ne>WM ( T;i^-/K *r h ymzp 

txmit±.t^z>« -if. © h. cjaHKfci^^ 
ws< t v i>x hcr>mmizmm^*5-£tz *) . * 



[0004] zmozsmiz**)^ z\tit,crrmmm 
a, tmwsmo&Mm ) ^firsts. » 

commi^<Lxm^^cox\ ^y— va— a+»h. 

KtK'14 (lift) «^ife^®awrr& t . ^<7)*®«i7j< 

[00 0 5] 'J ->7t— ^«^M5r#-fb-r.§> 

a*l,v^f«)tfe«gltli. AS'JLT. ( 1 ) «S 
S^J^iiTJffi (HEPA7^W-^};"), ( 2 ) #«W 

BWf: LTfc "9 , ^ ^ y WhO^bklR ( H . C ) co 

mm zm± $ * & xx^vswmmnm&z 

-a^o^e ASM^t-ir^s ttffijftK^) h. ccol^i 

[0006] zti^izMtx, *mmz>&* ytn=?ifo 

S. Witf, ( 1 ) SRRffiMttlSH-i^F-Ctt, fflk 
f 3-5859?, S^f6-74 90 8-f, tl&f 6 
-7490 9?. Mf6-74 7 1 0^-. M¥8- 
2 1 1-^, ^13^5-689 1 0-?\ WBIPF6-2 9 3 
7 3^fg a 

( 2 ) ffi^lidt'Tti. ( a ) Proceedings of the 8th. 
World Clean Air Congress. 1 9 8 9. Vol . 3 . Hagu 
e, p 7 3 5 — 7 4 0(1 989). (b) XTnWk 

^7^, Ig3-f-. P245 — 247 (199 
2 K ( c ) XTnV/MSfflt. ^8^. flS3#, P 2 3 
9 — 2 48(1993). (d) |W||g8s^ ^4?. p 
31 5-3 24 (19 93). i^^cO^S^gf 

it, tm^mftcotzbbnnimf&mnmmtbLx. m 

Cu-Zn («R, ««) «Di3^«Bl«*fflV^TV^ 

So 

[00 07 ] ifl^cO^&t/iSSate. 
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^x. ^■mwm^mmmit. m&muzi^\ m& 
fflmt%^fr^tz#xvmm$m. mzH. c^x 

iSt. H. C<0f«fci9^9«9ffiT£«>fc6-r 
((a) ^^^3 3^91^ P i6-2 
1. (1 995), (b)I13@2Iif#i:3>^S 
*— S'gynyhn— /H9T3fcfc&» p2 19 — 223 
( 1 9 9 5) > . -f^hib, Vx^&mkoWZX.n'C 

^xit, aee^fc^^fl^sH. c^tt. nh 3 

[0008] 
[0009] 

t. *$twxn, ««tt, 3KK^*aj»t=«si«av 
/xtisatisftSBart-* i t fci osw* Satan* l 

mxxmx. K>gffi*tz-%&tix^&$m=FZfm 
hxmmth%w<nm » -%mz& v . mi a«*nafeffl 

£ |3|B#^^-f-S £ 1 1 Lfc i <0T* So *Jte„ 
[0010] 

[ micomtonBm ] & ^awwuroiwcfc «■* 
amt«^v^TfMHs*vfcfc«T»s. hp^. ( i ) m 

tttf>ffijll (iWO +fcfci, ^'Xtffiiftf J: Lt, NO 

sox, hc i oj; d&lg'tfetfx, rvt-r, T 
5 y« J: 3 3rT/l^ 'J ^x&tffc^**tf-€-<08»l 
fM H . C ) k m$ti& ± -5 fcfl»tt#.Xj&*fiR£ L , ? 

-Atc#A§ixTt4d. *rcor*k m^cD^m^mm^ 
Kfrxte^xJ^b'cvmmmmizttmLmMftnMto^ 

<7>M5-m$X?>u. CifiX^W (SESWKIK 113 3 
^Sll^\pl6-2K 1995), 

(2) h. ca, ^naEEits^^M^io-^ft?. 



[ooii] ( 3 ) 1 1, . i mtftmb csft^ 
mm) xmtfizti&7 v~>/i~j±mmxii, rn^ms 

^A>ffiMfi^*lStt^X (H. o a*»£U 7<J-> 
IP) £fifflLTi5 9. IIMft^«f«*^Wittt#X 

WZ^tXLtd* 

[0012] mm* mimco^r ^^mm±comm-m i 
mun-t&b. mmm±^mLxi>^^mMm^\ 

AH. C\,z? V-y>V-A.ftffify xmuh& 
COT". ^ft^t^r^-CfeD. ftjfifii^y 

(4) *w^tt&ttmx*fohftfmmrc\3.. mm.? 
miw>.x'+ftx'fo -otzh cr>t)K m^-m^u'm.it. mm 

[0013] ( 5 ) nmr^m : msmizmmtx/ 
/ximmmmhxftm?ifc\£*'ijoi l z&\^x, mm 

w) mkizmihftm?M&<Dtzfrwm<r>>j?ti:< 1 1 

3tM*K (iEffi<50«f4) iixtiO** 

ZBf&LxmtiL^mi:^? b^miz. K&r&#A 
y&smat* ntz&m&tfx ( h . c ) *^*a^* < * 

'7x^fcft#fCt«8feftt^^^-i.=5:V^S : 5r*fc 
[0014] act, *9KB^*^<?D««*PifflCiJiW-r 

A., Ba, Sr, Ca, Y, Gd, La, Ce, N d , 
Th, Pr, Be, Zr, Fe, Ni, Zn, C u , A 
g, Pt, Cd, Pb, A 1 , C, Mg, Au, In, 
Bi, Nb, Si, Ti, Ta, U, B, Eu, Sn, 
P , Wc7) \ ->TffL^Xf i Z\tih COlkSVfaXlZiZlkXW&S 
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{5 3 flSft. K4EH9tfa 0 , Iffltli BaO, S r O , 
CaO, Y 2 0 5 , Gd 2 0 3 , Nd 2 0 3 , Th 
0 2 , ZrOj , Fe 2 0 3 , ZnO, CuO, A g 2 
O, La 2 0 3 , PtO, PbO, A 1 2 0 3 , M g 
O, I n 2 0 3 , BiO, NbO, B e O&Zfffo *) . 
tfzllHtmzli, YB 6 , GdB 6 , LaB s , Nd 
B 6 , CeB 6 , EuB 6 , P r B 6 , ZrB 2 
foK). S^tiKfllflJfcLTIiUC, ZrC, TaC, T 

iC, NbC, WC&k"#&ft, 

[ 0 0 1 5 ] ifc, ££fc 'J yft 

M. AgkMgkO^A (Mgi«2-2 0wt%) , C 
utBet^A (Be*>'l-10wt%) JttX B a t 
A 1 kc9^£ffll-sft<rk#T*#,. ±fBAgtMgkcD 
CuiBei; CO-^&t^B a fc A 1 k C0^*W 

rtWiaSft-tiHtti - k fc J: M#ft i k 

0 0—4 0 O'CcOiaKcO^TT'ecO^ffltKft; 

(H*#, Ktt) *C\ i^SS^W (S3**) MtJD 
LTffiffl"CS ft - 1 0 8 6 9 8#&f8) . 01 

ft (#^¥7-9 3 0 98^A v fg) . 

[0016] ffin^&Ji. f^XJiMfllca^Wt 

#srrfts«. wr, *a«, mx. wtttftairt- 
— t" £>ft v ^ifMis^T^s <r k ji^c* ft , ft 
x^>-T9JWtJ;ft^r&, U— yEPHfcift^ffiS: 

[ooi7] skoj* sj±. i^Mtxi^ftanKfaarbJ: 

00A, Mfjf 2 0 A- 5 0 0 AjSMRWC* ft . #1*Z> 

k#aj*ft. 4fc, ftl»^fc*£^tt*>Sv^Bitt 
klTft,Ikfca5*ft (Mf6-74908^S) . 



, 1 SUXJi 2 fflSW±OM * 1 MXJi^JISfa? 
-Tft £ k j6*-CS ft (#HH¥4 - 1 5 2 2 9 6 . 

zn^ cD&mtcm£^mmxiiMM%kcommz £<qk 

mm. mm. &vt. ytm^mnmcomm. mttcowm. 

ntfrv *bw> ft i ** as* ft . 
[ooi8] ttria3t«^scai«^#wtc#jDLT«fflt- 

*-fb) LTtfoifcfcT** (W4-243 5 

tcift^m^^Ji, ^s^scaiM (ma) 

<%Jw5r< k i>-gp^j!^*^^ft«fli (iEffi) HtHS 
» («*> *JBJfttTff-3fc, 3K«-?Saj«*^«^« 

Tii, wm^coiF^, Ate* 3«34Kffs sacoaa^v^ 

{iM#t-ft$Jj* (ftJS) ^cioTasSfR-rftcIJ;^ 

a;*ft. «*§^5i§{±. 7t«^a;ww«^#jD^ 
ftjm<?>M0ffli&i> ft . «Ji<7)5fi § it. -mz o . i 

V/cm-v2kV/cmtW 1 

[0019] *%BJ-C{4. i^i 3=5rm^<7)ffMfc=t 

*««isstfc(tftiEffitc-rft zbi,zx<o. mm^m 
fc»fc*tffis*i*. act. ^^stajwfcftc^®*^^ 

b h-3iz&nT% . mm%ximMm?mmz£ >o . 

[0020] mm. ^mftmwmmTfo o , sst= 

tt^Jffl*^. Se, Ge, Si, Ti, Zn, Cu, A 
1, Sn, Ga, In, P, As, Sb, C, Cd, 
S, Te, Ni, Fe, Co, Ag, Mo, Sr, W, 
Cr, Ba, Pb»^ffl*\ Xtiiift.fetfMfc'S*. X 

i , G e , Se, it^kb LXlt A IP, A 1 A s , G 
aP, A 1 Sb, GaAs , InP.GaSb, InA 
s, InSb, CdS, CdSe, ZnS, MoS 2 , 
WTe 2 , Cr 2 Te 3 , MoTe, Cu 2 S, W 
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S 2 , MflSftt LT14T i 0 2 , Bi 2 0 3 , CuO, 
Cuj O, ZnO, M0O3 , InOj , Ag 2 O, P 
bO, SrTi0 3 , BaTi0 3 , Co 3 0 4 , Fe 
2 o 3 , N i 0=5r 

[0021] tmMPfflfcWi* m&cottm (ffit) t 

tt. **t «R, #tt, <t«, ft«^f^f^a«^r 

WtLT. ffljaroaMttWPL Witfsus. Cu-z 
n, Al. X(i^7S7^, 7 ^XfeSU 

«tt, «R, «R, «ft*v^l4Wttt5riffl«m[^)tm 

yxwi^zm^^y^—^- < V9 seises 

a, »fMftco±±Tt>fflV^if:36«ffi*436*, MIS, % 

[0022] ifc. «M«EftEffl<?)|ft|±<0fcftC _LIBfc 
jIBKfcPt, Ag, Pd, RuD 2 , Co 3 0 4 

(i. TftMjSfcttLT. 0. 0 1-1 OM^T&Os aa 
L SU S W^ffltt* 4 V*ttftttfc3EWK£ #SD 

#sn t , s h \ s u s mxm »atr ( s u s 

??AY, W&fr^fl)V7>7\ UV-Bi«5> 
0 „ -fe i>^A 13 7. Xlo 9 0 3rif<?5jfe»tt 

mmtm, x\m^nx'^$&&immmmRvz 



[0024] #««©^<7)fitmW (IfefcyUf ) li, ffiff 
[00 2 5] 7 ^)~»V—MZiiVfh^xm^k 

i> tz $>•? ( ms-tfzkz vo h . c o*^t ± i>^s? ■ 

-t^h-h. mm? v ->^-i±mmzMf&mw!. 
j mmm<vmmA*mmzit&ifim#x (h. o 

0. ZnWmt LT-CO, -COOfe^- (iBI*tt** 
-Tl.) &n^ZbX'fo&. c\cdh. ciiibkgp (-c 

O, -COOi^) ^*f4i»7Ktt^I« (H. CCOM 

^mmco-c-c-cD^-ft) t^thc\ttfx'%h» m 

(S n Q n . Mn D p, «Bf<o«llW*JWnS*4* 

C 16 -C 20 <7)ft^*H. C s 

a^jft^tsewiifciifls^wiawikUT, -c 

O, -CO ( «|7jctt^^t- 4 ) £#0 £ fc T* 

4. 

[0026] c\K^<nmmm&%x<7>w\±. swh 1 

S a D p^#ftt-|»fiPJf^'^ilIT"S>4 ( r^m«?fj S?3 

3*. iiif. pi6~2i, 1995) . mmizz. 
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[0027] 2fs56Bg(±. m%<7)7 V->)V-MZ$5ft& 

tcffifflTSft. H. Cj^h^^'x^WW^. « 
m\ NOx, NH 3 s SXfiN ^ittf£# 

(M. rsy, *wr9y^ *dv7t4 v. mmm) 

T^mmk LT (g&mt LX ) #4 fx ft IS 

& ft £ t 3 * T V * . £ 3M L»4 £IH i: 
fi, J^tfStffrwfl&fcs iuJET, MET. *£T£ 

tfxvtmmmmtLT. h. cjw»awi^^Tfc* 

fc. -rat*, h. cBfc*£jg«i: Lxmn*?mw.hm 
mt^^^mm-rmf^K Mint. 7v—»v-j± 

lz& v ^TS^7/^ U ffiHWaWWMrrflPltr * 
m it UW$>T)V*} U £ ffl V * ft a^XSC t5 ft ft 
4NOx^NH 3 #?U— >7l^Atej6ajLT^4» 

[0 0 28] 

ft. 

-m ymwmQ^muzmm L^mx-hz, . h i *= 

&tvt\ 1 (i?7X 1 0 0 0 y-y/^Atl) 

I7y75 (SSf4-24 3 54 0^) . RtfWWK 

«l^*ga) 7{:J:-)T, ?y-y/U-AlftT«£ 

fift. ^M2i±, ^ai7t3iJiLfeatIi, 

Tj&>o. tf^ttSSWWI <*0!tNiH. C) 3&*4M»SfL 

[ 0 0 2 9 ] *M^I¥*Btl^-rft . 7 V-V)V 
-a l fgtAft Hu^hM l o a, ^-fffl^ >r /i^ l it 
i 2 T-MiistLft . &v ^"^m«i^ y - yfv 

-AlCA^ltHEPA7 */t^l 3tCj;-?Tl^a§ 
flX, ffiffimScDH. C*«Sfft5?5Xl 000 0c0 

mm^m 1 4 fc & ft . . ±t e»m^K*p a p 

ft MJSJSoh . c i±ffl7 i)V9ii, ^sJWfngff i 
2. &iA'HEPA7^;i/^i 3TliH*§ix=a:v^fc«>, 



wp-a i Tit. znmmmco^wmey&m^m 
mzr^x^'y^^ifco^mm^mm^tixti o , -hi 

y-wi—A i rtcoaaii, *x*<a£-e— %wiaEffi 
fflS^xr^ftW (KthT) . ;'J-y;P-Aito 

0. 8—1. 2ppmi:^TV^ (*h£U 0 J; 9 i>Bi 
^Mt^oti^) . SM2(i. 4)V93\,Z 

ioi^asaft. 

[00 30] &tvt\ OS? (SlWjft ) RU'H . C 

Sr-s-osM«i. mmmcvfzfocommm (*«asE) 4. 
iHtsw^iOW^^fLft^i^^B (fas^t^x 

KIT 1ft 3 tfcoo . 1 ^mlil±c0fstfe^ 

fflft) , h. c^iM^yH. czmmttxo . 2 P 
z. z x*<7>nmft4 ti. jw^ttffifflcomwEJ^fc*, 
(je«) t LxnytM.mzwMcoimx'H. c^nnm 
eii, 3t«^sca}w (m«) 5tsa (iffi) 4p B itc 

3tM«4tcjt«*L. ^»-l^*§fift. h. c 

EWCftfl^-6^«i^ft1Wt. «itf, nh 3 , NO 

[0031] zzx'CDm\-m?>y°mm7>y\ am 
^mmmt a u x-7 n m ^ia«7 y?°mmt,zmnLtz %> 

cnX'foh, tW4!iCu-Zn«(;Ti0 2 * 

/^-wsfiiLfciOTfti. ^m^jsaiw (ft 

ffi) 5fc. fl!ffi (iEffi) 4^^Jl*J±{i2 0 V/cm 

t*v ^HPJI<?5/hS ^ H . C fc L < {4~l§'ft^«^ > 7j<fc 
oSSMft cotiJn * t Jt 6 § * v 8 36*f & 

tL. XT-^-^7^K9^«^^tLft. 

[00 32] mmm2 
HJ6M1 tfcftftlM^^H. CiRKs^O. 8—1. 2 

ppmc?)77xi 00 0 o«^ y-y;p-Aco¥#fta: 

**tcfc(tft^^^«W (^xyMR^xh-/^) 

•T ft . <7 xAtffc W^M*^ t LT , 5fe-fWefl» 
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rn^-m taw 5 . 2 . m*«isa^ tz^mm. a mmwmt 
=f-<mmt$ (mmm^mm. b> tecs*****.*. 

[00 3 3] -fSrfc-fc, ^i^««»c^^»i^ <e 
^UHMI) nil (115^7) 3&»4>C0 

a. bk ^x^o«r-5»«!asiasK (awwtsra 

SB. A) JiiaifyfKfcSftS. 18a, 18b, 18c 
14. ftWrtw^wash.*^-. -«r*>fe, TftfeBfc* 
» ( B ) fcSBWILfcffiSUi. KUWft^yr^jHftffci 0 

8a, 18b, 1 8c<9»fc»<. if5ffi«<0»& t i 
0 . «Wrt<0«K^l 714. ^Ife^*ga (B) t» 

[00 34] 1 9 littMSSISaiS A fc f§ 

^CO^h^'^i^^-V U J T2 0 4*^x^2 1 tlttS 
{4. ^"7X«^HKAuS:?SJl^t#JllL^4>cO'r-ab 
%m\<rmmih h ( 7-930 98 ) . 

ft) 1 7{4«* ■ m£tstL&„ jjatcfewt, 3e«^K 

[0035] B*§ffMffl«ffi4{4. -eo-gP^M^* 1 

{4 . \ vz xm^mmm 5 _ 2 tc^f«f tir- 4 z 
4 . z z -crtw&KEm. sov/cmtw, me 

[0036] mz, ^iVNftOTc^jJEaes^^-fr 
Hi*t=o^Tiiwri. h. c^*(4, fW^y/ 

(117^7) 5. 1 «tBMflt^3EMl(Ti0 2 £■ 

^lAfiSficca, fiMPJtc<oBBBHt i 0flMf*C3&* 

ISBSftJt:? 5X 1 0 0 0 0 CO? ij — A^M** 

as . z co^mzte , h . c j&^M ? y&Htfcmk lt 



0. 8—1. 2 p p m#:fi-f & . IH. C^-i-tfSM 
{4, S^OO^Xl 8a, 18b, 18c(C,fc9, ffijfcMi 

*^bb iiz9M#3t=&m-&t:tb* mmsmtwrn 
tftizx m^mt^fitzmmA^m^m^zmmL . 4hf 

i«±i^H. C&tfiSlKrH. C^fiWtH. C<7) 

{4-K-f^K^7]c^fif^ixS. H . C{4, 1$X?V 
H. C^^tltLT. 0. 1 PPmaTt%&£X*ftM 

$ft&« 

[00 37] £Lhwi 0 (zLX. f*M&fe (HMO fc 

h. c^M»fci>3, »#i^ragPA{4«^t§n. 1* 

#c^^M^m*$ft^®##^h . ZixliZi. 
[0 0 38] ^Jt0ij3 

t (mm.) <nhcD^m3. A^mwcwRtt. 

5 yr 5 . 1 * , ym^mmm 5 . 2 sv-sp^^m^t^ 

WfHia-pfcO. r 7x^ffi ! ff»C^<7)^m«^{4. ftffff 

<Dm%izjL-vMtLKmm&}kmm(B<n®tt) 
Sf-iik-c^atsft.*. mriEBco^i^*^ai4. a 

u«il fc^m^sstaifi- 5 _ 2 . m mm 5 _ 2 $■ 

4 , ^^*ti!M$nfcffWW&^^lWfe« 6 4 DJt 

4. 

[00 39] , -7x^»«ffCff^^^ (S^* 
HA) 17«lkitwv^Ki!IH-4. ^x^^ff^^ 

ms-? ( sta^p mm ) 1 7 {4^ 4 &s Lfc«j«R5 > 

Km$^43t*^l 5tc4D^«Sii. itltfifk* 
0 , IS#«MS^{4?t«fMi^«fI««6^M«§n, 
^i^NW#^4i*iWfcffiia» (A) liflfitSKfcSti 

5. ->IT-(03K«^fficaiW5-2(4. ^5«ffl5nra 
3t«aSE ( T i 0 2 tr. SUStflCtlLti^) -c* 

0. ytm^msm (nm) 5. 1 tmmM (jes> 4^ia 

«£E{4. 5 0V/cmtib5, ic7)€^J^t4 0 . 3fc 

Mr? w 5 _ 2 a> ^.^m^ 1 5 ^sm&v'fiB* h . c 
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[0040]^:, ^i^ftWCrt^Jjeattfrf 
tt^t*fiP^4^«fSftSrtiti: LTOH. C 2 20 
(teteOVvCRlfl-*-*. H. C2 2«*llf«7 

mffi^yy) 5. 1 ^mm^mztmm4i / zxm 
nztit. mm 2 xw<-tz r t < h . 022(1^ 

Sft^Sulfl 18a, 18b, 18c tC J; D . 

L/C, 0. lppmjaTi:=ar&4*C4WBS*LS. J2Lh» 

tv&mmg» t%&, i titz z. *} , m« its* * ^ 

it^ixSo 03, 4fc*3VVT. HI, H2t|s]tlB^- 

J4, mtmm^^-t. 
[oo4u mmm4 

[0042] 

HSft$| 3 ^0 4 OS'J<Dflfj£<0 t> <D £ 0 6 t^-T . 0 6 

ti , m^m? yy-5-! nmmizKMTWL&tt 5. z zwm 
«sw4. ^numnrnt Lx^m^mt^mme 



[0043] mm\6 

0 2 cc^ l fcaiiRiwftwtTietCHSJR * An . «*§ 
siKfc^M^yH. cmmcomfe*. *fcitiwc> 

«Aaf4S», ; ¥z*#o:±§cD ?5X1 00 00^'J 
(^M^yH. CMS: 1. 2 P pm) 

(^^xkiilfts p^^o. 1 m mllhwaSf©! 

Sc) 

WW*** § ; 8 0 U -y 

3t«fl&tti« ; X : gtflg^fcA u ( 6 n m ) 

JfcififflWIW ; S U S«±(CT iOj J Wk? 

jvmzxnm, 

mmy yy° ■. nmn ( 2 5 4 n m ) 
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